Objective-To determine whether parenteral penicillin given before admission to hospital reduces the case fatality rate in patients with meningococcal disease.
Introduction
Notifications of meningococcal meningitis to the Office ofPopulation Censuses and Surveys increased in the 1980s.' The Meningococcal Reference Laboratory has noted a similar rise in the number of isolates of Neissenra meningitidis between 1984 and 1990.1 In England and Wales there were 1138 notifications of meningococcal meningitis and 277 notifications of septicaemia in 1990; there were 169 deaths from meningococcal disease, giving an overall case fatality ratio of 12%. in England and Wales 55% of the deaths were in children under 5 years of age, with a further 23% of the deaths in patients aged 5-24 years. The death rate has hardly altered in the past 30 years. 3 Despite increased understanding of the pathogenesis of these infections, the primary prevention of meningococcal disease remains elusive. Universal protection of the population is not yet possible as currently available vaccines provide only short term protection against group A and C strains of the organism, which accounted for only 32% of isolates in England and Wales in 1990. 2 There is no immediate prospect of an effective vaccine against group B meningococcus. 4 Vaccine is currently used only for contacts of patients in whom a group A or C organism has been identified, and for the protection of travellers to areas of the world where meningococcal disease is endemic. 5 Professional and public concern about these infections heightened as a result of an outbreak in Considering only those cases in which the diagnosis had been suspected by the referring doctor, the death rate among the 13 patients given penicillin by injection before admission was zero, compared with a death rate of 22% (4/18) in those not given penicillin. Of the 33 patients admitted without being given parenteral penicillin, two had received oral penicillin, two had been given oral erythromycin, and one had been given cephalexin by mouth. All patients given oral antibiotics survived.
PROVISIONAL DIAGNOSIS AND MANAGEMENT
A diagnosis of meningitis or septicaemia had been suspected in 76% (31/41) of those seen by a doctor before transfer to hospital. When such a diagnosis had been suspected, however, only 42% (13/3 1) had been given parenteral penicillin by the primary care physician before admission.
LOSS OF DIAGNOSTIC PRECISION
Overall, an organism was detected in 72% (33/46) of cases. Parenteral penicillin given before samples for microbiological assessment were collected had a significant effect on the detection of the causative organism. Altogether, 15 patients were so treated: 13 patients had been given parenteral penicillin by the referring doctor and two had received treatment in the accident and emergency department before specimens were taken. Neisseria meningitidis or a Gram negative diplococcus was identified in 47% (7/15) of patients who had received such treatment before sample collection compared with 84% (26/31) of patients not so treated (0-01>p>0-001, x) with Yates's correction, df= 1).
INFORMATION AND ALERTING CAMPAIGN
In response to the increased incidence of cases in 1990, an information and alerting campaign directed at general practitioners and the local deputising service was launched by one of us (EJP) in January 1991. All family doctors were sent a pack containing two ampoules of benzylpenicillin, a copy of the Meningitis Trust's fact sheet, and a letter advising doctors to consider the diagnosis of meningococcal disease in appropriate circumstances and to give parenteral penicillin on suspicion, followed by rapidly transferring the patient to hospital. Table II shows the findings before and after the campaign. The short term benefit of this initiative both in terms of an increased rate of prescribing penicillin before admission and a reduced death rate is encouraging.
Discussion
The age, sex, and seasonal distribution of cases of meningococcal disease in Darlington during the study period were similar to those of notified cases in England and Wales as a whole. A high local population attack rate in 1990 persisted and indeed increased in 1991, with 16 patients (12-8/100 000 population) being admitted to Darlington Memorial Hospital in that year. Seven of these were admitted in the first quarter of 1991 and were included in this analysis.
IMPROVED OUTCOME
The study was done to test the hypothesis that the early administration of parenteral penicillin contributes to an improved outcome in terms of survival in hospital. Despite the small numbers the observed differences, although not statistically significant in this study, are clinically important and merit interpretation. In an uncontrolled study such as this the possibility of confounding bias needs to be considered. Against a background of self limiting viral infections, which account for much of the daily work of family doctors, meningococcal disease requires a high degree of diagnostic acumen given that the average general practitioner is likely to see only three or four cases in a 30 year period. The patients who received penicillin before admission probably had the most obvious clinical presentation, a short history, and appeared gravely ill to the referring doctor. In fact, 31% (4/13) of those given penicillin before admission were clinically diagnosed as having disseminated intravascular coagulopathy, whereas only 9% (3/33) not so treated developed disseminated intravascular coagulopathy. Of those with this clinical diagnosis, 43% (3/7) died in hospital, but only 13% (5/39) without this complication died.
One interpretation of these data is that those patients given parenteral penicillin before admission were generally sicker and had a higher complication rate, yet all who received such treatment before transfer to hospital survived. An explanation for the association between penicillin given before admission and survival is that the suspicion of a diagnosis of meningococcal disease alters patient management, resulting in an improved outcome unrelated to the penicillin given by BMJ VOLUME 305
18 JULY 1992 injection before admission. In our series, however, 13% (4/31) of patients referred by doctors died when the diagnosis had been suspected, with 20% (2/10) dying when the diagnosis had not been suspected.
Anaphylactic reaction to penicillin does exist, but many patients are incorrectly labelled as being allergic to penicillin.'2 Although concern has been expressed about the potential harm from the rapid release of endotoxins,'°there is no evidence to suggest that such early antibiotic therapy results in a poorer outcome. Despite the small size of the study, clinically important observations are emerging. We hope that others will be encouraged to publish their findings so that evidence may accumulate to clarify the situation further. This study shows the soundness of the recommendation to give parenteral penicillin to all patients with meningococcal disease on suspicion of the diagnosis before transfer to hospital, despite the loss of diagnostic precision resulting from such a strategy. 
